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Abstract of JP 2004146782 (A) 

PROBLEM TO BE SOLVED: To accurately monitor 
the crystallization state of thin films at high time 
resolution real time while monitoring the position 
where the state changes from melting to solidifying 
and crystallizing in the irradiation region of energy 
rays. ; SOLUTION: An in-situ monitoring method of 
crystallization state is used for laser annealing 
treatment performing energy ray irradiation for at 
least one of crystallization and acceleration of 
crystallization of thin films. In the in-situ monitoring 
method of the crystallization state, monitoring light 
for monitoring the crystallization state of thin films is 
projected on at least a plurality of places for 
monitoring the region having a predetermined area 
of at least one of the front surface and rear face of 
the thin film directly or through a substrate at the 
same time at least during or after of before, during, 
and after the projection of energy rays. The time 
change of the intensity of at least one of the 
reflected light and transmitted light of the monitoring 
light from the surface or the rear face of the thin film 
is measured as light intensity distribution related 
with the position of the place for monitoring. ; 
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A^tiffli-^a^Tt^o cncjiD, « n o » m m , sm^ssfbatfttJiit^ 

©HM©g<fc©iSa> &tf»««*4:*W«1H«fcK:«Sffi««« (IS;*)?, IISI 
[ 0 0 2 7 ] 

[ 0 0 2 8 ] 

ft ^ - ?|J E M ^ £ ft 11 ^ « S E A ft 2 # £ £ b T t £ l/^ o 
[ 0 0 2 9 ] 

? & e , m - <D nt ft u > X E * & M 15 * x * % Su IB $ H E fS fit 2 § £ E m IB 5S H 
h CD S ft ft * tu IB ft * £. SI 8 © S ft W E IS « * * , tu IB ft ft > X £ S ft M IE S ft ^6 S U' 
MIBaji^o^ft<tt-73^^^tulB^x^^^B^m»»S^§i9EtTfcJ;v^ 

*oj:5ic-rntf, ^^^7tcD^^-\«AftRt;i?si^e.osft©&7 I fiois«^*-©« 

ft U y X T» ff 5 Z. t Ifi T* * § a £ ft s t-«(0SSS[f7 x-;VfflU-lf«©Kg©Pi 
[ 0 0 3 0 ] 

BR © '> ft < t lofr&ftSttSCiSiffS. 
[ 0 0 3 l ] 

M!B*x£ft©ffi!S«!§t'N?)Aft£ign;i> MfB7x-;l/ffiaotuS:0 : tS©'>ft< tfc-^ 

* ButBfSiio p fi^osftsss^ft^Eft znm t m-r-& o , mm^=- *jt<o® 
mMWi^<DAMftv-i*&s®ftRzfpmft<D^tnfrttz>cttfT*i<Zo p a « © s 
ft 3S a * s i /Jn t ft s ^ a p m ft <o s w 3t * ?u s r § c t -e , =? v 9 a m ft % m m r % m 
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[ 0 0 3 2 ] 

sec, mie^x ?yt<Dmmfttt*i%~ik-$#T t <t v> 0 win*, **5?^^-ifse©aa 

4l/^X«¥ai*ffl^5Cttf1?S5, S fc > ftufa^x^ft&U-HfftkLTfecfc^,, 
[ 0 0 3 3 ] 
[ % 0J§ © H ffi © $ fig ] 

111 1 * # Si f 5 , x * ;l sf - M fc t T /l/ X b - if' ft * ffl v tc 7 x - >l> g B l 0 ti N 7 
--;l/fflU-1fJtill«flll 2 fc, t7--;HIi 4§lt5»Sl 6£J8t>ftbwr&fc 

[ 0 0 3 4 ] 

7--/VfflP-f^ISIl 2lc%^Z7--)l>m\'-*f%MtLX. fl»J A fcf , /Hi - U 
-If, -f 7 h U A • 7 ;V 5 - ■) A • $f—%y h (KT r Y A G J t v> 5 . ) U - V \ x 
t^Yl^-fi^ffl^K fc T? * S . 
[ 0 0 3 5 ] 

7--AflU-fl$8il 2 « , ^ ;l/ X 5£ H U - tf ft ft St B T- & D , « M *t if SI * jS M 

•Ti>fc4e)K^s* : p4&£to5.n7cx^;i/^-ft^ai^-ri.c 7--*fflu-f)tS8S 1 
2 a , a * , ww^^fttifii joi*;v^-*tt5u-if«» ^ x r# m 2 0 ~ 1 

0 0t/» (KT r n s j ) T « 4 f 5 o BS iS O WIT? 14 , 7^-;Hl/-f*$ 

tLt^J7F>77l ( W T r K r F J t^5, ) U - "if * ffl M^tt 1 & |HJ 1 20 

o o mcom-g^m 2 5 n sc/^xittftsiz-fjistssrs. 

[ 0 0 3 6 ] 

7--;l/ffll/-f*Iii 1 2 tt , 7 x - ;l/ m Is - if ft 2 0 © » 7 x - ;V ft K 1 4 *\ O BR 
WIlilT, ¥!S«K:tt'<6n.fctt»©a7--;l/»il*!H*fr*J;5tc, 5 

m m 0 © pi st m m z m n r % c t & t? * § . $ & , 7 x - ^ s u - +f ft 2 0 © & 7 x - ^ 

II 1 4AOBSl«Hi: LT, W*. , 25n sOl»ifHSIKt5Lt^t'!5 D 
[ 0 0 3 7 ] 

H ^ L T v» ft v> # , 7--;l/fflU-f*ISf 1 2 ti , u-if8iSS-££#Jgaii:, ft SI 
Ufcl/--»f)taB*JH»Kabfte-A»ttK:B»r*l/>X*i:*^tro 

[ 0 0 3 8 ] 30 

»7--*llHtLt < m A « , ^'Jny^iS^ttSll, ?J< jg fb 7 * ;l/ 7 r x 
y a y m m , X^^->'Jny»l, yijny^'/bvr^AlI, SIfM**fiibft 
7tA7rX->'Jny|Iio 1 jffli it £ n fc # H H (KT r7*;l/7rxj t 5 . ) ¥ 
l^iI?:ffli^Lt^T't% 0 [21 jj* © M 7? « , fS^^n/-dflS>"J ^yfl^ffl^t 
l>5, # H K * U 3 y t b T , ffi * , K*lIl?nf;#Iil>"J 3>l:ffl^5L t^T 
15, Lh&OlItt, HKtcffi#T §flS©#S*t «t 0 HftSftSltlt ttXttft»il# 

[ 0 0 3 9 ] 

*« 1 6 k Lt, «fl)A"5Xl«^7'7Xf7 *HXHi"J nySSS^ffl^S C 40 
T? * § o 0 ^ © #'J T? tt , » © # 7 X g ft * ffl V T V> 5 o 
[ 0 0 4 0 ] 

# Jigs' 'J 3 y^BM 1 4 *|t5«7XlS 16B, 1 8 KM D ft L nj & HX D 

S771S1 6 *4 , tn60-BSO*tf*«hT^5. 
[ 0 0 4 1 ] 

7--AI11 0(i, f Blc> 111 © it » , (ftfflS/7*2 2«ffl^5ili:3V-C*SJ:5 
»«:, Kffiffif7**XKfr*H3sLi!tV'>ffiffl5/7*XW#*ltATV^*. (ft ffl ^> 7 * 2 2 
« , Kffi ffi 3/ 7 * * li * 3tt ©ffiffi * 311R W fc ^ 7 h S * * ^ 7 * »* W b T V> * . ~> 7 ^ 
a5%#-r«ffi*i^7^ 2 Zli, A*fbfcU'-iflf-i,ft^©7^;l/^^fflCft*^ ( A 50 
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fft f@ 7 ? (C O ^ T tt , iKSl1-5„ 
[ 0 0 4 2 ] 

^h 9 i«-> U 3 y#SI l 4 ^fl!)iH»03lil»#K £ D KWMrt'N© U-1f3t 2 o ©x*;b* 

J' 7 * 2 2£j&fc:U-1f)fc2 0Kt57Ctail}afi*tt5S«e 1 , e 2^4CT^ 
5 0 |HSel, e 2 ft fc *5 V T , £ 15 fc IS £ tt tt , U 3 y» ffl£ 1 4 © e 

2 ^ e l'M&tflflJ-rfcfcSSffiffifcTfffcfca^ 4©7?ft'\)Sftir5o 
[ 0 0 4 3 ] 

*gffift«9io i n - s i t u y y vmm 2 6 t-ttftytm&w 2 8 1, m.&ft 

^il30t, ^t^t^f 3 2t, etfflO»«l/>X3 4 £ , SlrfSS3 6 If iJ §§ 

3 8 fcfll* 5„ r i n-s i t ut-^'JyfJ t tt* S5St5±5E, ffJROSMA' 

[ 0 0 4 4 ] 

* - * ffl « M m 9 2 8 iC ffl ^ 3 * - * ffl U - ft ill t L T , «*tf, A r ]/ — 'MJ 7 

CWT THe-Nej ) U-*fRtfYAGU-1f3*:ffi^Sc:i:tf-l?t 

So Cti6©3t»tt, ftlifg^fctf 3ft«ffi©$fi!^©iBHt&£ ^-ifft££i;£ 

L t A'T'f 5c 

[ 0 0 4 5 ] 

^-ffflfISi2 8(i, IMSP-f (C o n t i n u o u s Wave Laser 
, Hi ~F F C W 1/ - f J t^d o ) )fc » « B T? *K W * tf , 10mWO/^-aif»5m 

- +F ft © tT - MI ^> 7--^fflb-f)t2 ooe-Af if Ll^\ X (i ± 0 'h * ^ C 
ttfgSL^, 0 jj* CO T» ft , *-*fflU--lf3tSlttT»5 3 2 nmOttft«Wr«Y 
A G U-tf*ffll/>TV>5o 
[ 0 0 4 6 ] 

^ ^fflftSSB 2 8 & , 7^-^fflU-ifftiSiSBl 2KStt«n/fcHSL.ft^«fNIilS 
S8iKS«iSftT^5. H* H W & S B fi * 7 - - >V ffl U - If ft © 51 £ 0H & B# fW E M b T 
*i&3^«fctta&ttfc*-*ft0»£ll»l&IHtfR£*ftT:te9, ^£ft©fg£Sl«5 

<Drc&com^%*-$mKm%m2 8{cm%o 0 * © 00 k <^ t a , 7 - - /i/ ji p - ^' ft 

B 2 8 K2S fc'ft*. 
[ 0 0 4 7 ] 

g ® ft ¥ 8 B 3 ott , ^-£fflftilSe2 8 J; U-f )£Of Il«^f 

KlE^-rSfti&OJt^fillT'St), t-?fI«StLTfffflt5. H 5s © 0J T « > S » 
)^^gi3 0(±, t-^ffl)Kilfii2 8 J;f)it§U-f^^, KftfDWrBfcBSLTteSZ 

[ 0 0 4 8 ] 

*t^t^ff3 2ti, fijgjt^SBao^igfcU-ifj'e*, ft © K ffi t & ^ t - © ft $i 

g # £ # T § U - if ft K g $ T § , 09 A «\ YAGU-1fft©BrffiK:fe«-£ft&fi#flJ 

* * ^ "If 3 2$l5aia^ ft©Kffifc;ioV>Ti3-©ft^]t^^Wir ; l>^- H f 

ft k g m s n § . 

[ 0 0 4 9 ] 

*3ft ffl©*fftl/yX3 4 tt, Sff^7te^Sfi3 ORtf **5?*'f If 3 2 * M fc & - © ft & ft 

^ffi©ffijf$irffl^Wi"5S«© : e-^ffl^-if^4 o i^oiBicBiTsatfia 
i: © i# m © tt * * m t s % m m m m « © * - 2 ft t l x , iii^j^yiii 4 1 e ft 
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[ 0 0 5 0 ] 

H * © fl»J "Z? & , *-*BU-1f3t 4 0 lis !?7XlSl6SaiTjfIJlV!J3y||il 
4 ©^7X11 1 6«Kffi*"r SKiBKJHWSn, Ifll^^ylll 4«IIt, 6 
0 n m X 1 ^m©^tffi(D^tt»Tffi^W1"5 ; &-^7ti:LTii§fi$n§ 0 
[ 0 0 5 1 ] 

- £ ffl b-+fft 4 0 14, K3t©«tt»riBOfi¥^lflJ*^ ffi ffi 7 £ 2 2 £ J; D t ft 6 £ 

^n-> u 3 >m&i i 4 o-«iiKjfai#atf»s«*n*o ^si-> u 3 1 4 ©sat 

t-*ffil/-1f«4 0 A fcjSSttS. 

[ 0 0 5 2 ] 

^ - * ffl U - ^' ft 4 0 © M IK i>£ A , ^46ffiB*i*46e.nfeSSffi ( * - * ) ffl ^ ffi m a 
[ 0 0 5 3 ] 

# H K f U 3 y If- BS 1 4 ft £ ft ft * ^ * ffl U - If ft 4 0 © '> * < t t, - SP « , S»« 
4 2 k L T f? IE ifa K ^ U 3 y jf II 1 4<D«ffl^P,5S1-5 0 ^^£fflU-+fft4 0©Kjt 

ft 4 2 co & a a , n h $/ u 3 > n m 1 4 ^ © a it ft a t , # n ss u 3 > $ §g 1 4 © e 

ft £ t ffi # f § o 
[ 0 0 5 4 ] 

Sil/>X3 4li, * & fc, t-*fflb-^ft4 0©^IISI^'j3yjiljI14©«ffi©fi 
4X A *\ © 51 ft ct 3 P H K U 3 > *H 1 4*»60EW}tt4 2*Stt*o S » M 3 6 fi , 

s»iSoia***it5i:i:«<"Tf#*^r»55"--e*o, *t * u y x 3 4^ircgi7t4 2 

SSltffltglt, £«ft 4 2 OJBfftf IrI*** 5. 
[ 0 0 5 5 ] 

ft m 3 8 U , S»«36*««:Kit)l£42*»»t, Sitftl^^tltAIStt, ft 
H^&iRtfJS-ttSCfcte.fctJftttaStU ftMttSftfcft*?*, SB«lcS!ftf81 
S't'fcjISfiS-e, ffli® 2 ftftl^ftil^SK fll*.fcr£«#fcS!liiS«T ; e-*fI*ii: U 

a * © 00 (4 , k»a^> s t? « p © & a a- # © n# m « x ft * ft n t t , * ^ w 

4 4ic«ifti, it ^ © h# pb? w ie it © m & a , r# Hi ©jsBs^&Eifb'N^^ftoissKW 

JS L X 46 & ft T ^ s . Riltf, 1 Ons©rafc»«tfiBBfr50ft;Rtf&iMk'NfcSHb 

tsctftntf, 1 0 n s ^ © at m gg fb tc *t & r § s §5 ft p © m a # * © b# n n g ft * it 

iJ t § c t if X $ 5 £ 5 K ft 46 ft f£ J; V> 0 
[ 0 0 5 6 ] 

^ - £ ffi b - ^' ft 4 0 © 33 It IS « A F*J © , IS 81 ffl © fS Bf a 1 , a 2 Stf a 3 ^ttft^T 

© tsf nff © « ^ e> © s it ^ © a a © ef fi§ w g f b a , * ft e> © s m © fi b t m ^ ^ - ^ e. ft 
fi »t 4 2 © ft ?a a # * 1 1 x m m x » it n -r § c t *c t? * § . 

[ 0 0 5 7 ] 

0^©<?ijT-tt, Sttft 4 2 ©^tl/EBfK T K*3^T»J£Bf gij t t S ffl © » Pit © * « »T ffi 
rtT©M^73[S]©fullXi:©M^^a^gP4 4CS^fiP©^a(C||bT^77-c7a^$ 
tn^„ H 1 IE * </■> T tt , l»*§I(Ct5ft»K: t ^ »J JS at M T & 6 0 n s k L , 1 

o n s mvmm t 1, t 2 , t 3 , t 6 k 4 2 ©ssa^a^ Lrcmsr* 

SUl^ 0 ^«SRBTRtfff»lt 1 , t2, - C ft £ IS g * ft ft V 1 o 
[ 0 0 5 8 ] 

* ft , ± fa © y -5 7 ^ x , ei * § s -r « ft 46 }c, « 7 - - }]/ w m ft m m u r 5 *t 

% , * H tt S 7 ^ - ;l/ « SI ^ i§ A t T ^ § W. ffl « ® k: 3b § c t ft * L , * « ffi © ft * M 
B=&a«tl, 12, t3, t 6 fc*tt*tt7--**!l0»M**^ LT^ic » 

[ 0 0 5 9 ] 
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m m m m <d m m m % g \ t # m * 4 4t«ish, js it m © h# pa « * g ft # ¥ s k - # 

5 b# n w g it # ^ a &c r & 7c « fc m m k m bi * n § ■ 

[ 0 0 6 0 ] 

If mm 3 8 t IT, 0!Ufcf, Jt^flkSrW^HfliKSEftL, iKf tt§X b 'J- 

, x'j7H48t, i/yxgso^ KnMm%s5 2 1, mnn^mz a t, $ yes 5 

[ 0 0 6 1 ] 

X 'J •> h « 4 8 tt , E » 3tt 4 2^§ttTES)K4 2 © ffl 51 % # « fc £ %| * S X U «y h 6 0 
Ht5„ PVXW 5 0 tt, XiJ^60*Bft)tW, 3ttfcft£ttMSS885 2fc 
X'J HIP S i LTlStStS. 
[ 0 0 6 2 ] 

[ 0 0 6 3 ] 

xMj-n^u, ft « -t * h# n w m m it -r s fa ^ t l t nx o ttt -r ft » m*.a. « 
nn^m 5 4 ^t^Ti/^o «w^£g§5 4ti, jtw^siigsz-e^^snftw^ftiifia 

«»cSE<kfS«lfKaffl*-B:S. »«GIfc8§-l?i&5*#fS£{H54{i, jtss«ssnft« 
«?^^^«5 6KjB3IfrO$¥Wfc*S«2-eSfti{>K:. «?^tojg^-^SiPiS*S6 2 
t, APa*S6 2A^cD«^E<Daff*|6]^, h'J*MI^S(CjSUTfffj-r5ffl?l@ES6 
4 t£ £ ^ T S ft S # 3 ffi 31 tt *I 6 6t, fflSI«tt66*gfc***«ftS#5« : Fi*ifiS8& 

6 8 £ * W * § . 
[ 0 0 6 4 ] 

[ 0.0 6 5 ] 

ft ft 91188 5 8 tt, ffiftft 5 6 fc»jasnfc«lB«P <D$ft#ft£flt *J t 1 , t2, t3, 

T H# ^ flj W K * * SP 4 4lClS2t5. 
[ 0 0 6 6 ] 

Xh>;-**^ 7 4 6I4, ^^^ffl^-^)t4 0^^»?tC^«g^$^, Kn&miEti 
KttfeSnftt2»#Ptt = ^7C«$BtUTiR5i:t^Tt5©-p, W * tf » JS it * C C 

D^^Tiiuf-^^iUfiiciitns, ?of s> 2 ;i/ it ® * > r s> * ^ he ti a e 

ic 15 1S L ft D , 3>i£a-j!|cMIt§Lt^T*^§o 7* 5^ * ;1" 'It W * 3 1 « ^ ? 5 
atT!5» 
[ 0 0 6 7 ] 

ggOflfft, «(C S *f Jfc 4 2 d X h U - * * * v 4 6 £ § iJ £ CD m & B# PeB £ ft £ 
T S ft £ K , l*bSi^«W8lt, H^bS^f-f l/'fSBfctfEfsnt^S, Jt 

idjgiH, r--;v'fflu-if3to»BSo--WKEii*tifcHStav , «w«7^^^*a 

LTSl7n^^*-FTl/-f*^iBt5. r * W S B fi , itBBIFI5:lfK b 
T^i6S^Wt?*466nfta®HtHC>g®^tSit)l£4 Z , OXF'J-{'*/ 7 4 6lc±§ 
i&J 5£ BB & © ft ft 0 b U fcBftf § 0 ^BK, #|S >"J 3 1 4 U-+fft 

cd M *f K J; •? JS 14 L T SB # fc: o ^ T % U % V> £ ft * * 5 - * * f 5 <; t ft T* t § „ M 
Atf, 6 0 0 ttt8fi, 7 0 0 'CSSft, 8 0 0 tliSftti^t5a* s TI5 o 
[ 0 0 6 8 ] 

HI 1 *mm IT, US S {t « fll <D i n - s i t u€-^Jy^lS26?ffl^§ll 

<Dmm<tw.m<D i n - s i t ut-idjy^sato^TRuiti, 

[ 0 0 6 9 ] 
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S "f , #H«S"J 3 V»1S 1 4^ftt§Ii©iJ7XlIl 6 1 8 ©FiT?g©fflB 

EHX Dtttt, ttflfc 1 8£XYXT-^ttft««?ffi£©ME£»£#3. 
[ 0 0 7 0 ] 

7--;l/fflU-ifJtSiSBl 2 iDBr£0^7-ftacJ2S?nr:K r F U — if 3t 
% 1 # ^ E 1 0 0 HI © ffl If « 2 5 n s © X ff t» % £ L » iSb-ifft^ffiffiS'^* 2 
2 5lT^S«->'J^|i l 4 2 5 n sOHSHTSttMSifTSo 

[ 0 0 7 1 ] 

7 - - ^ ffl © K r FW-'tfJtcaftllSftfcBII^K^ ^ BO Y A G l/-f ^O^f ^ 1 

#} $ ■£ § ffi *t B# |H m 8 £ 8 a * - * ffl ft £ & ft 2 8 E 3£ 5 n , t-^fflMgi2 8 
« , FJT £ © ^ 7 - ffi fi T' IS 5 3 2 nmOYAGU-ifftfcfg-rSo 
[ 0 0 7 2 ] 

£ $5 T , *7X1I1 6*aiT*lllJ"J3ySll 4©*iBK60fimX 1 m © 

7£©f^frffi£^ir§ ; t~#fflP-^7t4 o tLtfgf sn§„ 

[ 0 0 7 3 ] 

i^iii/ynyii i 4 ^ 5 © s *t % 4 2 a , *t tii- > x 3 4 & i>* g w st 3 6 * m x it m 

g38KAWJti, £*ftt 4 2 ©HSrattgfbfcdtrBfitffliKfcfJS-rs, SIJf«!©3fiK^ 

flj © rs m ft ifi m * n& 4 4 e a ^ s n s » -r * t> * > A ft tt ab t± > £ 11 ffl © nf o ffi ft 

[ 0 0 7 4 ] 

W±EKfl! Lft*Sflftttl§© i n - s i t u U y^gfl&tftfSjCfc^T, * - * 

LTUl\ C©i§£-E, 7'Ji-^?-ft8, S7^-;l'»Si©7 I 6^SSScRt>lll?, T 

£ft, ^r.^^©^7^-^?^^^\©AW^(iS®^RtfPii^©V^-fnA^LTfej;^ 
o p ffl3t©E»»fi©«'MBtt s fl»oiit«aitol'MJ: 5 'h« < > PfI^©SW r lfi 

(om-xm t s fi^©si^sfi©«^fi t BssiLi\ p ffi7t©Ki^fi£it«ij-f nti\ 

S«»fi(CO ^ T ■*« fc *«ft*«t» 6 n§ ft 46, f+iJ E ft it « S / N it 

[ 0 0 7 5 ] 

W ± E ft HJ! L ft IS H ft tt S8 © i n - s i t u t^^'J > ^SSffSi, Iffl:7--* 

* ft & tf « ■ tt , KTOi^SItKt^T?!?. 
[ 0 0 7 6 ] 

7--*SSSO"SIIi, 7--;b«LaB#Effi1SS'7*&ffl^TV'>5tf, 7 n - )]/ J& S B# 
[ 0 0 7 7 ] 

IS H ft tt m © i n - s i t ut-?'JyySttStf8IK*^T, tz^)t^7--;bffl 

x * iv m © » 7 - - ;p ss^ © him ffl'J t tt m tt § « t & t> « 7 x - ,v mm © * m e 

SHWTSttfc 5 E, ^^^7^^7r:-;l/fflx^;I/^-ll©ffi7^-^i«ai-\©S ) IitfI t P 
UfJ1"&fr 15 «7~~ ©Slffi EES «-f § «t 5 E LT £ L, SHItllitS 

[ 0 0 7 8 ] 

SSHftttfi© i n - s i t u t-^ <J V ?'£i£&tfSREfc^T, ^ S^fiSlfr & 

* ^ * Si »t 4 V > X t * - # ^ o * 7 - - ;P » 18 ^ & o K It 3t * * ^ * « « U v X 

* BU © U ^ X (fl^tf20(Dl/yX3 4a, 3 4b) ICI'TU^. |3!Cgt7--^ 
S ft l 0 tt , BiK/Ttr--;P8ti OkntTfftS. HitWI-»»K:»4ra-W#* 

##t, ^©piffl^iKBi5tt«ffi-r§©T'*B§-r§o e s lb « li o i n - s 1 t u u 



(13) 



JP 2004-146782 A 2004. 5. 20 



y ygi 7 o a, 11 K^t KSUffctttio i n - s i t u * u y ^sii 2 6 t n-ais 

[ 0 0 7 9 ] 

A H © i n - s i t u * n £ U > ?"75 SR Xf S it C * ^ T , €-^^(Dfi7^-* 
»Bi^5©SI*^*fflv>T«7--;P»llO»J|{tttlil*fi«t*^t)»)K:, ^-£ft© 

at 7 - - ;p s 1 *» 6 © a a ft % m ^ t at 7 ~ - >v n m © *s a f t « w % s£ m l r «, * ^ l v 

[ 0 0 8 0 ] 

SSUfbttil© in-s I tat-^J V^^ffiRrfSBJcfcVT, t^^«S7--^ 
[ 0 0 8 1 ] 

« Jlffc J£ <E> i n - s i t ut-*'J V^TJffiRtfSIf Kt5<^T, fj IB b ft # © €• ~ # 

ft K ira * , S^r:^^©^«»T[5og¥^|fi]i:ilftt07?^t^^?.?gft^ ; S-rsil2O ; e 

n $ ft t a }g Mi ffl a % m l x <t ^ „ 

[ 0 0 8 2 ] 

WAtf, H4fc***3fc, f 1 0*^^^Ej;§t7^-^iI^5 0Kit^XliI)i 
ft©$J£fl#2?J t £i£*Iffl@m©^ttlTfflftT-©ft^75ft©te«X i: 0 HI {& 0 »J £ K flu * , 
^2« ; e^^} i fitc < fc^Tffi7--;mii^p»<DSi^xa^)i^ow^afSij t t #i£*f ffl 
fflffi?©£S*ft3S& 1 ©§SWPaT?©g{t©ft$£It«t- tttf , ta«o»7--;Hi 

cttffts. c © ft 3fi s © b# n w a ft , ^ ;l/ X ifl 2 5 n s e c U-f ^iwia 
§ « br © » 14 - @ < t © s fb % /Tn l ft 43 it -e « § 0 s ft , c © m 14 » , * m © m n m n c - 

IS K , ft + -f / #.~ IS W ^ 7 » ) fc*V»T!f-HLfcfe©T»*o 1" a fe ft , Is II ffl ffl F/f © 
ffi B K IB % ^ V Tc ft 31 fi t L T 1+ W f § C t ifi T* * S . 2 6 fc: , d O ft iJ OipS?;|/7 L 

[ 0 0 8 3 ] 

ffil *. tf , + # * / W - It § * - * ft % « T 5 ft « §£ B £ ffl ^ § *1 £ X « ft j£ S ff 

^^^-rs^-^Jto^y-^ + ^KEffis-rsiit^T'tsJi^Kfi, t ^ * ft * At x 
t* jg ^ cd m ffi t- tt a < m \t -k ffi m © r x « « r ^ © »f a * w t % ^ - # ft t e ^ t , 

KSEJgt- * ft ft*7--;V» KfciB it b, R»il3!n60KW3tXttjaJi)t*3t«aE*ffl 

© m iJ -e » « fc * ft a tf *g ft s « t s -r § * 5 tc t r ± 0 

[ 0 0 8 4 ] 

HI 5 ^?ft6}M*t5l5 a B B g ( * $g US ) W, file f S ft tb © 7 - - /V 7? S 

& S H , 7--;HaaUc*W-*«SilftttlBOI n - s i t ut-^Jy^'SSRffli 

[ 0 0 8 5 ] 

• H 5 fcfcVTtt, 7--;l/««7ZI4, 0ltJ:^-r7--;l/SfilOi;lRlS©«|jg*#L 
TV^S. 0 1 t BI-«S»K:l4R|-«F^*ff#L, tOB«4»liaiiHit50f«et« 

[ 0 0 8 6 ] 

IC 4S5Jtt5BSb4^ffiffii'7*5»ft*iiTV>S, ffi ffi 7 # 7 

4 , ffi*B'>7*7 4*li5)t©ffiffl*a*?»K:5'7h*«*^7*», 0 ^ © Wl T' » » 
a»87 6 4tbTV^5. 7 - - A/ ffl U - ^ ft 2 0 fi , (4ffi^7*7 4*«T*ftK^U 
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[ 0 0 8 7 ] 

MBLftttffiJ'7'i'lCO^T«it5. ffi ffi ^ 7 * » . aBB«JH?9*tf53S*#K:W«0 

1f)t©itfiK^WW5S:SM»flj*W#-r5 1 E>© , efe5o B6tt, ffi IB ~> 7 £ C <fc 5 U - If 
ft4gS©^ft£^T M T $> § o B 6 tC^I-^J tc 33V^T ti , U-f)tl2 OICO^T, ffiffl 
7 # 7 4©^7hg|5%Bfi!cf§ISMS15 76O{!iB ; S:X=0tL, Ctl^iti^ilLTfefe 
If 1 8 0 Jt © ffi ffl £ * # ft * * ft T V § o SP % . ffitB5/7^7 40JP^B|5»*3i 

3i t ft i/ - if ft m tt , * ^ » » (lit) £ a 5i t ft u - if ft m k it « t t i n 5 0 c ft 
e. u - -9* ft m m <d m s t b t 0 m © is * , m e t * -t * 5 & a $ u - if ft « & a » * # s 
snso -sate u-f^osfi^utst, b * n © a ^ « stc 1 8 0 « © is fg m 10 

[ 0 0 8 8 ] 

[a 1 ] 

t = A / 2 ( n - 1 ) • • • a ( n 
[ 0 0 8 9 ] 

m 7L li\ KrFX^i/VU-^©?£ft# i 2 4 8 nmT-, 5Si*fC 2 4 8 nm^TCBIf 
m&l . 5 0 8 J;t§J:, 1 8 0fiOffiffli*ftlt5ftftOigft2 4 4 nmTfeO, 5 
H » «• fc ^ * JE * 6 ft ft ffi B K 2 4 4 nnKDaSfcftfW-fttfcfc^o HK«*fC®«*f*^ 
5 ft & flD^S Wlit{f«fflXtt«fflKJ;S3S«?x >y ^-r 5 C t £ D ««t5a 

tfTfts 0 5^istgi*itit5fti6©ffl©fgi^ if s i0 2^7^x' 20 

?CVD, WECVDfcHJCkt) I«fiK«HTfe <k ^ . 
[ 0 0 9 0 ] 

ffi ffi ^ 7 £ 7 4 K A H b ft U - If ft O - SB s 9i» 7 6 TJOttfllK i 5=F»(C * 9 T 

3teaa«tf«/bNfc4 o > ftia^ftiUKBTf 5ft$fi#ft©ft t Ltaat*. c© 
«/jNiiiaft^/TN-rft^a^fl?^)Mtf-^/^-ypi:if^o a»if~*^*->pow«tt 

. Alf*i2 0^7-f;HWiI^/f 1 S^^aT?$5 o ?*§i©J;DAtft 

IS d ft £ & £ f 5 o coj;7Sit?-^/^-yp©)tiS»^^fltSP-ff^# 

W - Bfftt A © ^ K ft T , it ffl M £ » fig t S IS £ IC £ It * 7? ft T ft *3 5 7? ft (C |g A fig 
ft £ U , A * ft IS A 15 ft B « ^ ft § o flUKiS! tf > P » , K *« ( W * tf . 30 
U«XV«) 
[ 0 0 9 1 ] 

- ^ ft * m It b T IS H ft « f£ «■ £ % -T § t , ttIS3 SOg^gM 4(C, 18 ( a ) (C w 
[ 0 0 9 2 ] 

7--;bfflU--9 f ftriiSBl 2^DP/fS©^7-^e^lSS?ftftKr FP-lfft^HfS 
© /I/ X M ^ L , Ib-f )t^fitl->7^ 7 4^lT# B B B Si"Jn>|I 1 4 © S ffi 
K SS « U , U - If ft E§ » * ft 5 c eft fc <fc 0 , ^^T^^^^nKlOl^-f^SS 

^tflCiO, ItliJg§380S^;gP44tc > 08 (b) 9(cSSJfl5„ 
[ 0 0 9 3 ] 

0 7 s # s§ l t is ifs s o s fig m u * M m t % o a m a$ 7 eso'fotxa^^i^cP- 
if ft © ® fi a , ffi ffl ^> 7 # 7 4 © as o » * a ft u - *f ft s 2 0 o ?i a k j± ^ x ^ ? 

. LfctfoT, aMSP7 6Rtf*e!)e:<)fi«*jBo?fcU-1fJt«2 0 ^Flftf ? ft ft IP hIK 
•/'jnylli 4<D®«ST?iO)t3filS« , flJtt*o«fc5Kft^T^5. SB«78©Sgtt, 
tr - ^ A ^ - y <D m 'h N <D Slit ffi«c T« * US is 'J n y mm l 4 010188 ooSIt 

if<TfSin?fc !k sft, i'MoiSii i 4 o»jstJKT©jafii?*So loin s o 

©Mfitt, tuia^Si l 4 ©il!^tt±corgaT'S§o d oftto, mm i 8 rt©^ U 3 50 
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{fctfffi©1«tt8 0rt©3'y3y©H{b«fcDft»i:S&3:D (88 (c) ) , fOl, ffi © tI * 

T7;b7:^lCg B B B ilA^^§ (08 ( d ) ) o Ut\ I82B, B7KStJ:5K, 

« W # L , ^O^ffl^KW^tBSfS., 
[ 0 0 9 4 ] 

is n ft © m fi * «t o m m k w -r a o 7--;bffii/-fisin uoiso^ 

7-^g£SSSnfcK r F U - +f ft * 1 # HQ K 3 0 0 HI © §J ^ T' $J 2 4 n sO^^Xfi 
?3i£ L, KU-tf Jt*ffiffi5'7 * 7 4 *«T*iiK^ U 3 V*Bt 1 4 OSIt, 2 5 n 
s ©R# H fttfEIftt So c©b-1f7fc^S^g/^-y©*ff(i, ^ffiHi/U a >»ffli l 10 
4 © fl « 7 8ftOJ"J3i'Oll8 2^}SBIi-r5l^lffl^g3@ll#rafeSl^ijSllib&^SgT? 

[ 0 0 9 5 ] 

IS M §13 7 6 R ^ © £X 3fi $ £ S o ft U - ^' ft © $ fi ii , ffi fS ^> "7 * 7 4©flfi©g|S#*iI 
o ft U-1fft©3&fi£J*^T*£i^«/.htti&S"efc5o o Rifc» 7 6 Rtf *©eT < ifitt* 
a ^> ft U - if ft *S Bg |f $ fl f c $ a K s/ ij 3 y Mm 1 4©li7 8«SSii 1 fig « 7 8 5*1 CD 

©fl&OfiRttSOOilfifcJt^Tffi^. Lfti'oT, * £| H ~> U 3 y $ Si 1 4 © ffi CD fig 8 
OflOi/'JpyOigi^tef ^ $tt&#(£. 8 8 2<C«)S3tlT^5i«7 805fi«C 
Ip] -3 T & € $ K «fc 0 , - 73 , $8 2^||Jtl5ll7 8Rtf*OiS«ttlf» 20 

m « 1 1 1 < « <r < m m © ?s a k t h t § . it m §» 3 8 © a ^ 4 & , is c e ) ~ 
( g ) © £ 5 tc , ^i«ftafcfcfeK»iB««« < i£« , 5T^<« ; F*'Si^sn*. 

[ 0 0 9 6 ] 

COft, }§]tt$(«<Oj£#!3tfffl#7 8 © 3£ fit (c 51 L , }g US £> H ft 'N © g ft , T ft fc> , 

isnft^£u§o S82 ^e^t lt, ^©niwufi^ SMbfe^y 3>©sfbatf 

IS JMfc S 5 „ I" ft *> % > I* 8 2 7 r 5 ;l/ 7? ft ( 0 5 K w f $5 £P 2 4 <D 7? A ) © IS H 
j£fte>iBj& 4: ft t> , Sft> $ 8 2 ^f-v/HSadtatfafr U t ft is n e ^ $ 

ft a » 3 8 © « ^ ffi 4 4 E > 0 8 ( h ) ~ ( k ) ©±5Ki^?n5. 
[ 0 0 9 7 ] 

c©£?ft, «H©r??ffl!M, 8RL HftatfttftftOJSSK*tt* U 7/P#-Y^1fOiES 30 
OglSIt, |« H © 5 t 5 71/ IS H J5S © ft 46 © x * /I/ # - £ eg It © 95 IE ft * ft * * 46 § 
£ itftf 5 0 L ft *^ T , * t ft IS H fi % & t 5 c t T* f § o c © * 5 £ , HI m 5 
0 n m ~ 3 0 0 nragfiC7t^777,S i tc f& + ^ / © © X ft £ SI It L ft £ # © 

(Dmm^m + i- / f)fST(omMiTh ^ , c © s $ * it w -r a „ c © it so k * o « a is a ft 

© ft 46 © ft & fi 53 s * * * 46 , It ^ m m iz W -i T n - ft IS H ft y a -fe x % ^ ff 1 5 c t 

# So ^-ftlSslftT'p-trXti, T^IIOS&S^II *Hoi^SttcIlT'S§o T 
ft *j , -IIfi(9i,7, * X , ~> 5 ft £ © ft ^ * hT t€ t , WK-ri? $ friticm-S 
Utiln n pIBffi^nIit1'§„ ^5(C, «S#©ftSiJ^BItgft C t li, 06, 17EsLf; 

51 £ 41 W £ * 46 § c t ^7 t § o *6C, IS B# © ft PJ *H rI «B ft C t it , 

- > © ^ ss it tc ^ d , issfttsififfffiSiSLft^ 5i fi * it il -r § c t & y t ?> 

o ffil *. , » SI b 7 ^ ^ X ^ © Si 51 1 * ^ T « , )SI4It%ti^ft?wHl^lOiDg 

settsc^tss. «f ttis, ^ ^ * )vm « * * ft w t * is b b b t* & a -r s c t * s 

[ 0 0 9 8 ] 

# a $ ti , ± fa * ss m k. m m s n f\ ^ © a m * m m v ft ^ s o , i^sitsa^-e 

# *. 

[0®©ffi#ftS5Hi!] 

[0 1 ] *5SWKff *ttftft*tt« in-situ€-^J y ^ S B © - * SS W * ^ 1* «4 50 
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lo 
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1 0, 72 7 - - ;l/ gf, 12 7--/l/ffl 14 87--;HI, 
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XU-yhffi, 5 0 IsyXm, 5 2 ftHi£$g§, 5 4 W R J£ ± , 5 6 ft ft « , 
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